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solar system (Landgraf et al. , 1999).
Figure 2. Spatial distribution and motion of inter-
stellar dust grains with  6= 1 in a 40 40AU region
around the Sun in the ecliptic plane. The gray-scale
contours indicate the spatial concentration and the
solid lines show the hyperbolic paths of grains with
selected initial conditions. Diagram (a) shows the
situation for grains with  = 0:5, and diagram (b)
for grains with  = 1:5.
3. TEMPORAL MODULATION OF THE
LOCAL INTERSTELLAR FLUX
Ulysses measured a variation of a factor of 3 in the
ux of interstellar dust grains in the Solar System
(Landgraf et al. , 2000). This was attributed to
the electromagnetic interaction of the charged grains
with the solar wind magnetic eld that varies with
the 22 year solar cycle (Landgraf, 2000). Interstellar
dust grains are charged mainly due to the photo-
eect caused by solar UV photons. Because of the
magnetic eld that is frozen in the radially expand-
ing solar wind (speed between 300 and 700 km s
 1
),
a Lorentz force acts on the grains. The direction this
force depends on the phase of the solar cycle. Dur-
ing the period from 1991 to 2002 it is was directed
such that interstellar grains are deected away from
the solar equator. Consequently the local interstel-
lar dust concentration is signicantly reduced. While
proof of the electromagnetic hypothesis still pending,
we employ the model described by Landgraf (2000)
to calculate the temporal ux variation for various
grain sizes (and thus charge-to-mass ratios). Fig-
ure 3 shows the normalised spatial concentration of
grains of various sizes as a function of time over one
full solar cycle from 1991 to 2013. For ux predic-
tions after 2013 we assume a perfect periodicity of
the solar cycle.
Figure 3. Temporal variation of the ux of inter-
stellar dust in the solar system (inside 10AU) over a
full 22 year solar cycle for various grain masses. As
a reference, grains with  = 1 and charge Q = 0 C
are given (thick, solid line) that are eectively not
aected by gravity, radiation pressure, and Lorentz-
force.
Because of the dierential susceptibility of small and
big grains to the electromagnetic deection described
above, the grain mass distribution far from the Sun
can not me measured directly inside the solar system.







We implement the temporal variation of the dust
concentration in the interstellar dust module of the
ESA meteoroid model by modulating the grain mass
distribution over time.
4. INTERSTELLAR DUST STREAM
DIRECTION
The interstellar dust stream direction has been deter-
mined from Ulysses data collected within four weeks
of the Jupiter y-by (Frisch et al. , 1999). With the
now much extended database, a more accurate de-
termination is possible.
Figure 4. Best-t 
2
analysis of the Ulysses data
between Jupiter y-by and south polar pass. The con-
tour levels (from light to dark) indicate 10%, 5%, and
1% condence intervals. Crosses mark local minima
of the 
2
function. The lower right cross represents
the global minimum (99% condence level), the sec-
ond local minimum represents a t with a 98% con-
dence level.
Figure 4 shows the t-levels of an interstellar dust
directional model compared with data provided by
the Ulysses dust experiment in the time range from
the Jupiter y-by in February 1992 to January 1994,
just before the rst pass of Ulysses over the south
pole of the Sun. For the analysis we use only im-





kg. For these grains
the solar radiation pressure and the gravity of the
Sun are equal (gure 1). Thus, it can be assumed
that such grains are not deviated from their orig-
inal direction of motion. Moreover, only impacts,
which are the most reliably detected, are used for
the comparison with the model. The interstellar












spectively the ecliptic longitude and latitude of the
dust ow direction, and 

the width of the direc-
tional distribution. From this model the total num-
ber of dust impacts for each spacecraft rotation an-
gle interval is calculated. The expected number of
impacts per rotation angle, derived from the model
and the measured number of impacts per rotation
angle interval have been compared by the 
2
sta-
tistical method. Its minimum, presented in gure
4, gives the model parameters providing the best t
to the data. The best-t parameters for the main
downstream direction of interstellar dust in the So-









. Also a broad-





provide the best t.
It can be seen from gure 4 that the best-t ow di-
rection of interstellar dust is not determined unam-









. Analysis of the Ulysses data
is ongoing in order to resolve this ambiguity.
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